[Abstract] Ensifer adhaerens OV14, a soil borne alpha-proteobacteria of the Rhizobiaceae family, fortifies the novel plant transformation technology platform termed 'Ensifer-mediated transformation' (EMT). EMT can stably transform both monocot and dicot species, and the host range of EMT is continuously expanding across a diverse range of crop species. In this protocol, we adapted a previously published account that describes the use of Arabidopsis thaliana roots to investigate the interaction of A. thaliana and Agrobacterium tumefaciens. In our laboratory, we routinely use A. thaliana root explants to examine the factors that enhance the utility of EMT. In addition, the E-ART protocol can be used to study the transcriptional response of E. adhaerens and host plant following exposure to explant tissue, the transformability of different Ensifer adhaerens strains/mutants as well as testing the susceptibility of A. thaliana mutant lines as a means to decipher the mechanisms underpinning EMT. 
. The model plant A. thaliana is a powerful research tool with which to study the molecular, genetic and biochemical processes that support genetic transformation of somatic tissues as well as in planta (Provart et al., 2016) . In contrast to the several months typically required for the transformation of primary crop species, these investigations require a rapid, reproducible and easy quantification method to determine the rate of transient transformation. Previously, Gelvin (2006) reported an efficient and reproducible quantitative assay for Agrobacterium-mediated Transformation using A. thaliana roots. This assay has well served the purpose of testing either Agrobacterium strains or A. thaliana ecotypes/mutants in the authors' laboratory for more than two decades, reflecting the significance and competency of the assay in publications such as Shi et al. (2014) . Conversely, a transient transformation method to facilitate comparable studies via EMT is not available. In response, the Ensifer-mediated A. thaliana Root Transformation (E-ART) protocol presented here is designed to address this deficit so that specific genetic and microbiological factors that support/enhance EMT can be identified to support the application of the technology to agronomically important crop species. The protocol is a modified version of an existing AMT based quantitative A. thaliana roots assay (Gelvin, 2006) . While developing the E-ART protocol, we learnt that it is possible to improve transient GUS expression in A. thaliana root segments by adjusting several experimental factors (e.g., time of cocultivation, acetosyringone concentrations, etc.) involved in the early stages of E. adhaerens transfection. E-ART, being the first quantitative method of transient gene expression for EMT will facilitate the rapid evaluation of novel E. adhaerens strains in plant transformation while also providing a platform to assess the genetic response of plants to EMT. 2. Add 50% Bleach containing 0.1% Tween-20 to the seeds and sterilize for 10 min with vigorous shaking. Once complete, decant Bleach with a 1,000 µl micropipette ( Figure 1A ).
Materials and Reagents
3. Rinse the seeds for five times with DSW to remove any residue of Bleach.
4. Post-sterilization process, add 0.1% agarose (previously autoclaved for 15 min at 121 °C) to seeds for ease of handling.
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7. Root harvesting should be achieved before roots reach the end of dish, at which stage ~20 segments of < 0.5 cm length each should be obtained per plant. www.bio-protocol.org/e2564 (Figures 2B and 2C ).
3. Pellet the cells in 50 ml Falcon tubes by centrifugation and wash them using 0.9% NaCl to remove any antibiotic residues. Centrifuge bacterial cultures at 3,750 x g (rcf) for 25-30 min for the inoculum preparation. Re-suspend the cells in 0.9% NaCl to maintain 0.8 OD600 nm ( Figure   2D ). 3. Using a P1000 pipette place 2-3 drops of E5105 on each the A. thaliana root bundle and allow a transfection time of 10 min ( Figure 3D ). Untreated root segments (no bacteria) should be used as a negative control.
4. Remove any excess bacterial solution after the 10 min transfection time using the P1000 pipette.
Double wrap the Petri-dishes with Parafilm.
5. Co-culture the bacteria and A. thaliana roots at 20 °C, in the dark for 5 days.
www.bio-protocol.org/e2564 Seal the plates with Parafilm and incubate for additional 5-6 days at 24 °C in the dark, before staining in GUS stain solution, overnight at 37 °C ( Figures 4C and 4D ).
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Data analysis
Perform all experiments in triplicate with three technical replicates (one Petri-dish containing 9
bundles of root explants was treated as one technical replicate www.bio-protocol.org/e2564 5. More importantly, always use fresh bacterial cultures to obtain higher rates of transformations.
Do not allow bacterial cultures (E5105) to grow over 0.8 OD600 nm. Higher OD cultures will overgrow bacteria during co-cultivation that will negatively influence the GUS expression.
6. The transfection of roots should be performed within 30 min of cutting the root segments.
Leaving cut root segments for a longer time will affect the transfection and transformation negatively.
7. Always include untreated root explants (no bacterial inoculum) as a negative control in the experiment. 
